A new series of dinuclear group 6 metal tetracarbonyl complexes containing two bis(phenylthio)alkane ligands symmetrically bridging two M(CO) 4 moieties of the type cis-
Introduction
Dinuclear group 6 metal carbonyl complexes bridged by bidentate ligands have attracted much attention during the past two decades. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] For example, complexes of the type [W(CO) 5 ] 2 (µ-N-N) where N-N = 1,2-bis(4-pyridyl)ethane, 1,2-bis(4-pyridyl)ethylene, 4,4′-bipyridine, have been prepared and studied. [1] [2] [3] [4] [5] Some of these complexes were found to have catalytic activity in a number of industrial and biological processes [12] . Moreover, bimetallic complexes in which two M(CO) 5 moieties are symmetrically bridged by bisphosphine bidentate ligands have also been prepared and studied [10] [11] [12] [13] . In addition, it has been demonstrated that thiolate ligands can act as bridging ligands in some dinuclear group 6 carbonyls such as (η 5 -C 5 H 5 )Mo(CO)(µ-SR) 3 Mo(CO) 3 (R = me, ph, benzyl), [14] and [M 2 (CO) 8 (µ-SR) 2 )] -2 (M = W, Mo, Cr; R = H, alkyl, aryl). [15] [16] [17] Bimetallic carbonyl compounds employing the bridging ligands bis(diphenylphosphino)alkane (dppa) and/or dithiaalkane (DTA) such as (CO) 4 
hexane; L' = CO, pip) have been prepared, characterized and kinetically studied by us. [18] [19] [20] Dinuclear metal tetracarbonyl complexes doubly bridged by these dppa and/or DTA ligands have also been obtained by direct one-pot reactions of the labile M(CO) 4 (pip) 2 complex and the corresponding dppa or DTA compounds. [21] In addition, 3 ] 2 (µ-dppa) (L = dppe, phen; M = Mo, W), which contain both chelating dppe or phen in the basal plane of the octahedron and a bridging dppa ligands. [23] However, all attempts to prepare group 6 carbonyls doubly or triply-bridged by the 
Experimental

Materials and Methods
All reactions and manipulations were performed using Schlenk techniques under N 2 inert atmosphere. C 2 H 4 Cl 2 was dried and distilled over P 2 O 5 . Hexane, and THF were distilled over Na and benzophenone and were kept over molecular sieves. Metal hexacarbonyls, thiphenol and dibromoalkanes (Aldrich) were used as received.
Pyridine (Aldrich) was distilled over NaOH. The complexes M(CO) 4 (py) 2 were prepared according to literature methods, [24] and were characterized by their characteristic carbonyl stretching frequencies. The bis(phenylthio)alkane bidentate ligands were prepared according to literature procedures [25] [26] [27] [28] and also by a modified method (vide infra).
IR spectra was recorded on a Nicolet-Impact 410 FT-IR spectrophotometer employing a 0.1 mm NaCl solution cell.
1
H NMR spectra were recorded on a Bruker AVANCE 400 MHz spectrometer. Elemental analyses were performed at the Institute of Chemistry, University of Podlasie, Poland.
General procedure for the preparation of the bis(phenylthio)alkanes
NaOH ( dissolved. The hot mixture was transferred to a separatory funnel and allowed to stand until two layers were separated. The aqueous layer was then discarded. To the ethyl acetate layer, an amount of 20 g of CaSO 4 , as a drying agent, was added and the mixture was stirred for an additional 1 h, followed by filtration. [ 21] It has been observed that the thermodynamic stability of these complexes as 
